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TOUCH PANEL AND METHOD FOR
MANUFACTURING THE SAMEL

This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0023445, filed on

Mar. 16, 2010, which 1s hereby incorporated by reference as
if fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates to a touch panel. More spe-
cifically, the present invention relates to a touch panel
wherein cells to perform sensing operation are partitioned
into a plurality of portions, a plurality of electrodes are
divided 1n the portions, and the electrodes are connected to
cach other through one routing line to 1improve touch sensi-
tivity, and a method for fabricating the same.

2. Discussion of the Related Art

Inrecent years, there 1s an increasing need for a touch panel
wherein a touched portion 1s sensed by the hand or separate
input means and additional information can be transferred 1n
response to the touch. Such a touch panel 1s adhered to the
external surface of a liquid crystal display.

Depending on the touch sensation type, touch panels are
classified 1nto resistive touch panels, capacitive touch panels
and infrared (IR) touch panels. Owing to factors such as
convenience of fabrication and sensitivity, capacitive touch
panels attract much attention.

Hereinafter, a conventional capacitive touch panel will be
illustrated with reference to the annexed drawings in detail.

FI1G. 1 1s a plan view 1llustrating a conventional touch panel
and FIG. 2 1s an enlarged view of the region A of FIG. 1.

Asshown in FIGS. 1 and 2, a conventional capacitive touch
panel comprises a substrate 10, and a plurality of rows of first
clectrodes 11 and a plurality of rows of second electrodes 12
arranged on the substrate 10 such that they cross each other.
The touch panel comprises a pad electrode 40 connected to a
tflexible printed circuit (FPC) 50 including a touch controller
51 at one side of the substrate 10. The row of the first electrode
11 and the row of the second electrode 12 are connected to the
pad electrode 40 through a routing line 25.

The rows of the first electrodes 11 cross rows of the second
clectrodes 12 1n the form of bars. Alternatively, as illustrated
in the drawings, the rows of the first and second electrodes 11
and 12 are in the form of diamond patterns 1n respective
sensing regions, the second electrodes 12 are formed such
that they have a thin connection pattern integrated with adja-
cent diamond patterns, and the first electrodes 11 are electri-
cally connected through a connection metal pattern 21 of
adjacent diamond pattern and metal 1n the different layer with
respect to the iterconnection pattern.

The touch controller 51 1s a form of integrated circuit (IC),
which 1s provided at one side with iput pins as connection
portions to an operating portion of a display device and at the
other side with output pins (not shown, which contacts the pad
clectrode 40) to apply signals to the first and second elec-
trodes 11 and 12.

Respective ends of the rows of the first electrode 11 and
rows of the second electrode 12 are connected to the routing
line 25 and thus connected to the pad electrodes 40.

In FIG. 1, both ends of the first electrode 11 are connected
to the routing line 25. This configuration 1s designed so that
both ends of the first electrode 11 can receive signals 1n order
to reduce differences in RC delay between both ends thereof.
In some 1nstances, the routing line may be connected to only
one end of the first electrode 11.
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For a conventional touch panel 1n all of these instances, at
least one routing line 1s connected to each of the first electrode
11 and the second electrode 12.

Meanwhile, as shown 1n FIG. 2, 1n recently mass-produced
touch panels, diamond patterns constituting the first elec-
trodes 11 and the second electrodes 12 have a diagonal line of
6 to 10 mm, and the distance between the first electrode 11
and the second electrode 12 adjacent to each other 1s 300 um
Or greater.

FIG. 3 1s a view 1illustrating failure caused by multi-touch
ol a conventional touch panel.

A conventional touch panel 1s touched by an input means
such as the finger. The surface of the touch panel 1s rapidly
touched several times by the finger in an oval or circular
motion and whether or not the touch 1s sensed 1s confirmed.
As aresult, the drawn lines are partially interrupted, as shown
in FIG. 3. In addition, a ghost error wherein a region not
touched by the finger 1s detected, when different regions are
touched, occurs.

Such a failure 1s due to small vanations in capacitance
betore and after touch and the reasons therefor are as follows.

The capacitive touch panel of FIGS. 1 and 2 detects the
presence of touch by setting a predetermined threshold elec-
tric charge to a system and deciding a region having an elec-
tric charge exceeding the set value to be touched.

In this instance, a fringe field 1s generated between the first
and second electrodes 11 and 12 spaced from each other and
the finger varies the Ifringe field present therebetween. Prac-
tically, an mitial fringe field 1s greatly varied, when an area
provided between the first and second electrodes 11 and 12 1s
touched, whereas an electric charge does not exceed the
threshold electric charge due to slight variation 1n initial
fringe field and thus small variation 1n electric charge before
and after touch, when the center of the first electrode 11 or the
second electrode 12 1s touched. As a result, interruption of
touch occurs.

In addition, vaniations 1n electric charge before and after
touch are great at the center of the first electrode 11 and the
second electrode 12, and touch sensitivity 1s improved with
increasing proximity to the center of a touched position.
However, a region touched by the finger may be 10 mm or
smaller and touch sensitivity thereof 1s thus deteriorated, as a
touched portion becomes farther from the center of the first
clectrode 11 and the second electrode 12 (closer to the center
thereol). In particular, relative touch sensitivity of a predeter-
mined region 1s deteriorated and detection of touch 1s 1impos-
sible 1n a portion of region where the electrodes are formed.

In addition, ghost phenomenon may occur due to malfunc-
tion of touch detection upon multi-touch and the reason there-
for 1s considered to be deterioration 1n touch sensitivity.

Such conventional touch panel has the following problems.

The conventional touch panel comprises a plurality of first
and second electrodes crossing each other, and compares
variation 1n electric charge induced by a fringe field between
the first electrode and the second electrode with a threshold
clectric charge set 1n a system, to detect presence of touch.

In this instance, when a critical value of the first electrode
and the second electrode 1s high, as compared to a contact area
of the finger, touch sensitivity 1s deteriorated with increasing
proximity to the center of the electrode. At this time, touch
cannot be detected due to an electric charge lower than a
threshold electric charge at the center of electrodes upon
touch. This 1s observed as breakdown or ghost upon multi-
touch.

In some 1nstances, 1n order to increase variations 1n fringe
field between the first and second electrodes before and after
touch, an msulating film with a predetermined thickness or
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greater may be further provided between the panel surface on
which the finger contacts the first and second electrodes.
However, formation of the isulating film requires a material
and mask process, thus disadvantageously causing inconve-
nience due to increased cost and variation of apparatus to
install the touch panel.

SUMMARY OF THE INVENTION

Accordingly, the present mvention 1s directed to a touch
panel and a method for fabricating the same that substantially
obviate one or more problems due to limitations and disad-
vantages of the related art.

It 1s one object of the present invention to provide a touch
panel wherein cells to perform sensing operation are parti-
tioned into a plurality of portions and a plurality of electrodes
are divided in the portions, and the electrodes are connected to
cach other through one routing line to 1improve touch sensi-
tivity, and a method for fabricating the same.

To achieve these objects and other advantages and 1n accor-
dance with the purpose of the mvention, as embodied and
broadly described herein, provided 1s a touch panel 1nclud-
inga plurality of first electrode patterns being serially con-
nected by a plurality of first connection patterns; a plurality of
second electode patterns being serially connected by a plu-
rality of second connection patterns; and a plurality of routing,
lines; wherein at least two of the plurality of first electrode
patterns are connected to at least one of the plurality of rout-
ing lines.

In an embodiment of the invention, a touch panel includes
a plurality of first electrode patterns being serially connected
by aplurality of first connection patterns; a plurality of second
clectode patterns being serially connected by a plurality of
second connection patterns; a plurality of routing lines; and a
plurality of connection parts, wherein at least two of the
plurality of first electrode patterns are connected to one of the
plurality of connection parts, and at least one of the plurality
of routing lines 1s electrically connected to the one of the
plurality of connection parts.

In an embodiment of the invention, a touch panel includes
a plurality of first electrode serials including a first series of a
plurality of first electrodes serially connected by a plurality of
first connection patterns and a second series of a plurality of
first electrodes serially connected by a plurality of first con-
nection patterns; and at least one redundancy pattern, wherein
an electrode of the first series 1s connected to an electrode of
the second series by the at least one redundancy pattern.

In an embodiment of the invention, a touch panel includes
a plurality of first electrode serials including a first series of a
plurality of first electrodes serially connected by a plurality of
first connection patterns, and a second series of a plurality of
first electrodes serially connected by a plurality of first con-
nection patterns; a plurality of second electrode serials
including a third series of a plurality of second electrodes
serially connected by a plurality of second connection pat-
terns, and a fourth series of a plurality of second electrodes
serially connected by a plurality of second connection pat-
terns; at least one {first redundancy pattern; and at least one
second redundancy pattern, wherein an electrode of the first
series 1s connected to an electrode of the second series by the
at least one first redundancy pattern, and an electrode of the
third series 1s connected to an electrode of the fourth series by
the at least one second redundancy pattern.

In an embodiment of the invention, a touch panel includes
a substrate, a plurality of first electrode serials including a first
series of a plurality of first electrodes serially connected by a
plurality of first connection patterns, and a second series of a
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plurality of first electrodes serially connected by a plurality of
first connection patterns; a plurality of second electrode seri-
als including a third series of a plurality of second electrodes
serially connected by a plurality of second connection pat-
terns, and a fourth series of a plurality of second electrodes
serially connected by a plurality of second connection pat-
terns; at least one first redundancy pattern; at least one second
redundancy pattern; a plurality of first routing lines; a plural-
ity of second routing lines; a plurality of first connection
parts; and a plurality of second connection parts, wherein the
first series and the second series are electrically connected to
one of the plurality of first connection parts, the third series
and the fourth series are electrically connected to one of the
plurality of second connection parts, at least one of the plu-
rality of first routing lines 1s connected to the one of the
plurality of first connection parts; at least one of the plurality
of second routing lines 1s connected to the one of the plurality
of second connection parts, an electrode of the first series 1s
connected to an electrode of the second series by the at least
one first redundancy pattern, and an electrode of the third
series 1s connected to an electrode of the fourth series by the
at least one second redundancy pattern.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
present mvention are exemplary and explanatory and are

intended to provide further explanation of the mvention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the mvention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the ivention and along with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 1s a plan view illustrating a conventional touch
panel;

FIG. 2 1s an enlarged view of the region A of FIG.
1

FIG. 3 1s a view 1llustrating failure caused by multi-touch
ol a conventional touch panel;

FIG. 4 1s a plan view illustrating a touch panel according to
a first embodiment;

FIG. SA 1s a plan view illustrating a unit cell and a region
adjacent thereto and FIG. 5B 1s a plan view illustrating cor-
respondence of a routing line to the unit cell;

FIG. 6 1s a plan view 1llustrating a touch panel according to
a second embodiment of the present invention;

FIGS. 7A and 7B are plan views illustrating a touch panel
according to a third and fourth embodiment of the present
invention;

FIGS. 8A and 8B are plan views 1llustrating a first embodi-
ment and a modified embodiment thereof;

FIGS. 9A to 9D are sectional views 1llustrating a method
for fabricating a touch panel according to the first embodi-
ment,

FIGS. 10A to 10D are plan views 1llustrating a method for
fabricating a touch panel according to the first embodiment;

FIGS. 11A to 11D are plan views 1llustrating a method for
fabricating a touch panel according to a second embodiment;

FIGS. 12A to 12D are plan views 1llustrating a method for
fabricating a touch panel according to a third embodiment;

FIGS. 13A to 13C are sectional views 1llustrating a method
for fabricating a touch panel according to the fourth embodi-
ment;
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FIGS. 14 A to 14C are plan views illustrating a method for
fabricating a touch panel according to the fourth embodi-

ment,

FIGS. 15A to 15C are plan views illustrating a method for
fabricating a touch panel according to a fifth embodiment;

FIGS. 16 A to 16C are plan views illustrating a method for
fabricating a touch panel according to a sixth embodiment;

FIGS.17A to 17D are sectional views illustrating a method
for fabricating a touch panel according to a seventh embodi-
ment;

FIGS. 18A to 18D are plan views illustrating a method for
fabricating a touch panel according to the seventh embodi-
ment;

FIGS. 19A to 19D are plan views illustrating a method for
fabricating a touch panel according to an eighth embodiment;

FIGS. 20A to 20D are plan views illustrating a method for
fabricating a touch panel according to a ninth embodiment;

FIGS. 21 A to 21C are sectional views 1llustrating a method
for fabricating a touch panel according to a tenth embodi-
ment;

FIGS. 22A to 22C are plan views illustrating a method for
fabricating a touch panel according to a tenth embodiment;

FIGS. 23 A to 23C are plan views illustrating a method for
fabricating a touch panel according to an eleventh embodi-
ment;

FIGS. 24 A to 24C are plan views illustrating a method for
fabricating a touch panel according to a twelfth embodiment;

FIG. 25 1s a graph showing variations 1n touch sensitivity
from the center of the first and second electrodes to the center
between the first and second electrodes; and

FI1G. 26 1s a graph showing a sensing region percentage (%)
according to the width of the electrodes.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, a touch panel and a method for fabricating the
same according to the present imnvention will be described
with reference to the annexed drawing 1n detail.

For the touch panel in accordance with the present imven-
tion, conventional unit cells performing capacitive-type sens-
ing are divided into a plurality of electrodes having an area
smaller than an area touched by an input means and applica-
tion and sensing of scan signals are performed at each unit
cell.

Based on such a configuration, both areas provided
between adjacent spaced electrodes and the centers of the
clectrodes are included 1n one touch portion of an input means
without increasing application of scan signals, thus 1improv-
ing touch sensitivity.

That 1s, partitioming a plurality of electrodes 1into each unit
cell causes generation of a high initial fringe field between
adjacent electrodes and great variation 1n capacitance when
touched by an input means such as the finger, thus exhibiting
considerably improved touch sensitivity, as compared to a
conventional structure wherein one sensing electrode 1s
present at each unit cell.

In this instance, although the size of each unit cell increases
in a large panel, the unit cell 1s partitioned and touch sensi-
tivity can thus be improved. Groups of n electrodes arranged
in a {irst direction are connected through a routing line, and
the number of routing lines required for application of scan
signals 1s thus uniform, thus requiring no additional routing
line, and eliminating the necessity of increasing a non-display
region, as compared to a structure wherein one electrode 1s
present 1n one sensing region. As a result, a narrow bezel can
berealized. By dividing the unit cells, touch sensitivity of unit
cells can be improved, thus requiring no increase of a non-
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display region for routing lines required for application of
scan signals. As a result, a narrow bezel can be realized.

In the following embodiments, each unit cell has a size of
one conventional sensing region, and the sensing region 1s
divided into at least four portions and electrodes are spaced
from one another in the divided portion.

Hereinafiter, a touch panel and a method for fabricating the
same will be described 1n detail according to preferred
embodiments.

* First Embodiment of Device *

FIG. 4 1s a plan view 1llustrating a touch panel according to
a first embodiment. FIG. SA 1s a plan view illustrating a unit
cell of FIG. 4 and a region adjacent thereto. FIG. 5B 1s a plan
view 1llustrating correspondence of a routing line to the unit
cell.

The touch panel according to the first embodiment, as
shown 1 FIGS. 4 to 5B, includes a plurality of first sensors
1100 arranged 1n a second direction on the substrate 100,
wherein the first sensors (or first electrode serials) 1100
include a plurality of first electrodes (or first electrode pat-
terns) 111 spaced from one another on a substrate 100 1n a first
direction and a plurality of first bridge patterns (or first con-
nection patterns) 121 to connect the two adjacent first elec-
trodes 111; a plurality of second sensors (or second electrode
serials) 1200 arranged 1n a first direction, wherein the second
sensors 1nclude a plurality of second electrodes (or second
clectrode patterns) 112 spaced from one another in a second
direction and a plurality of second bridge patterns (or second
connection patterns) 114 to connect two adjacent second
clectrodes 112; a first routing line 141 connected to the end of
the adjacent n (wherein n 1s an integer of 2 or higher) first
clectrodes; and a second routing line 151 connected to the end
of the adjacent m (wherein m 1s an integer of 2 or higher)
second sensors.

The first and second directions cross each other, and may
be X and Y axes, respectively, or vice versa, as illustrated in
the drawing.

In addition, the first electrodes 111 and the second elec-
trodes 112 are located 1n different positions, and each first
bridge pattern 121 and each second bridge pattern 114 cross
cach other.

The substrate 100 includes an active region (A/A) 1n which
display and touch operations are realized at the center and a
non-display region at the periphery.

The active region (A/A) 1icludes a plurality of unit cells
arranged 1n the form of a matrix and 1s connected to one end
of the first routing line 141 and one end of the second routing
line 151 at the interface between the active region (the outer-
most matrix of the unit cells) and the non-display region. At
respective unit cells, the active region 1s connected to difier-
ent first routing lines 141 and different second routing lines
151.

In addition, the other end of the first routing line 141 and
the other end of the second routing line 151 are connected to
pad electrodes 145 and 146, respectively, arranged at one side
of the non-display region.

The pad electrodes 145 and 146 are bonded to a flexible
printed circuit (FPC) including a touch controller to receive
clectrical signals from the external touch controller and trans-
fer sensing signals.

An example wherein the number (n) of the first sensors
1100 connected to one first routing line 141 1s 2 and the
number (m) of second sensors 1200 connected to one second
routing line 151 1s 2 1s 1illustrated in the drawing. In some
instances, n and m may be an integer of 3 or higher, and may
be 1dentical or different.
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Each unit cell includes n (in which n 1s an integer of 2 or
higher) first electrodes 111 grouped by one routing line and m
(in which m 1s an 1integer of 2 or higher) second electrodes 112
grouped by one routing line. In this instance, fringe field
capacitance 1s generated, depending on the product of the
initial numbers (1.e., n and m) of the first and second elec-
trodes 111 and 112 at each unit cell.

An 1mitial capacitance 1s generated by at least four fringe
fields between adjacent first and second electrodes 111 and
112 at each unit cell. In addition, when touched by an 1nput
means such as the finger or pen, a touched region 1s formed
such that 1t covers at least two regions where capacitance 1s
generated and variations 1n capacitance upon touch are thus
great. Accordingly, variations 1n capacitance are great, as
compared to a conventional structure wherein one sensing
clectrode 1s arranged at each unit cell, thus improving touch
sensitivity.

In addition, an area of one touch portion 1s secured such
that the touch portion completely covers the first electrode
111 or the second electrode 112, thus avoiding deterioration
in touch sensitivity 1n an area where the electrode 111 or 112
1s formed. Accordingly, uniformity of touch sensitivity is
improved. As aresult, variations in capacitance by a suificient
fringe field even upon multi-touch can be obtained and ghost
error can thus be prevented.

Meanwhile, at least one first redundancy pattern 115 to
connect adjacent first sensors 1100 may be present between
the first sensors 1100 connected to the first routing line 141.
The first redundancy pattern 1135 1s integrated with the first
clectrode 111 and 1s arranged in the second direction.

In addition, at least one second redundancy pattern 116 to
connect adjacent second sensors 1200 may be present
between the second sensors 1200 connected to the second
routing line 151. The second redundancy pattern 116 1s inte-
grated with the second electrode 112 and 1s arranged 1n the
first direction.

Both or one of the first redundancy pattern 1135 and the
second redundancy pattern 116 may be formed. In addition,
the first redundancy pattern 115 may be formed 1n at least one
of the adjacent first sensors 1100 and may be formed 1n a
partial or entire portion of the first routing line 141 at all unait
cells.

Similarly, the second redundancy pattern 116 may be
formed 1n at least one of the second sensors 1200.

The first redundancy pattern 115 and the second redun-
dancy pattern 116 are connected such that the first and second
redundancy patterns 115 and 116 cross the first electrode 111
and second electrodes 112, respectively. In this instance,
when one first electrode 111 opens 1n each cell due to a factor
such as static electricity, signals are transierred to another first
clectrode 111 connected through the first redundancy pattern
115, thus preventing line failure 1n the corresponding first
sensor 1100 1n which static electricity 1s generated. Accord-
ingly, touch in the corresponding first sensor 1100 1n which
static electricity 1s generated can be etficiently detected. The
second redundancy pattern 116 has similar functions to the
first redundancy pattern 115.

In addition, the first and second redundancy patterns 115
and 116 enable signals to be rerouted upon generation of
static electricity and reinforce electrical connection between
adjacent first sensors 1100 and between adjacent second sen-
sors 1200, to which 1dentical signals are applied, thus advan-
tageously reducing RC delay.

If appropriate, among the first sensors 1100 and the second
sensors 1200, the sensor having a longer side may include
more redundancy patterns.
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Meanwhile, the afore-mentioned first and second redun-
dancy patterns are further formed 1n the first sensors or second
sensors at the divided unit cells, to prevent static electricity
and signal delay, and may be omaitted, 11 appropriate.

As mentioned above, the fractioned first electrodes 111 and
second electrodes 112 have a critical size (the longest length
of the electrode, 1.¢., a diagonal line length in the drawing) 1s
about 0.5 mm to about 5.5 mm. More preferably, the first
clectrodes and second electrodes have a size of about 1 mm to
about 3 mm. The size of the first and second electrodes 111
and 112 1s designed such that 1t 1s smaller than a size of an area
touched by an input means.

In addition, the adjacent first electrode 111 and second
clectrode 112 are spaced by a distance of about 10 um to about
30 um.

The distance between the adjacent redundancy patterns
115 or 116 and the distance between the adjacent electrodes
111 and 112 are also 1n the range of about 10 um to about 30
L.

In addition, the first electrodes 111 and the second elec-
trodes 112 are transparent electrodes and are formed in the
same layer by patterning the transparent electrodes. In this
instance, the transparent electrode may be composed of at
least one of indium tin oxide (ITO), indium zinc oxide (1Z0),
antimony zinc oxide (AZQO), ZnO and SnO,. Alternatively,
the electrodes may be composed of a laminate including a
combination thereof.

In addition, the second bridge pattern 114 to connect the
second electrodes 112 1s integrated with the second elec-
trodes 112 1n the same layer as the transparent electrodes. In
this instance, the second bridge pattern 114 including the
transparent electrodes may have a width of about 10 um to
about 500 um.

The first bridge pattern 121 may be composed of ametal, or
the first bridge pattern or the second bridge pattern may
include a laminate including a metal and a transparent elec-
trode.

At this time, the first bridge pattern 121 has a width ot 3 to
20 um. In this 1nstance, the upper limit, 20 um, refers to an
invisible maximum width, and the lower limit, 3 um, refers to

a minimum width which can be realized with a pattern. The
lower limit may be decreased, when resolution 1s improved 1n
future techniques. The first bridge pattern 121 has a length to
connect spaced adjacent first electrodes 111.

In addition, the first bridge pattern 121 1s composed of a
metal selected from molybdenum (Mo), copper (Cu), silver
(Ag), chromium (Cr), aluminum (Al), aluminum neodymium
(AINd), molybdenum titanium (MoT1) and a combination
thereol, or a laminate including a combination thereof.

In addition, a first insulating film (represented by reference
numeral “135” in FIG. 9C) may be further present between
the metal constituting the first bridge pattern 121 and the first
and second electrodes 111 and 112.

The first insulating film 135 includes one selected from a
nitride film (SiN, ) an oxide film (S10,) and a nitride oxide
film (SiN,O,) and an organic thin film having a thickness of
about 0.1 um to about 1 um. The orgamic thin film, for
example, may be composed of a variety of resins including a
photoacrylic resin, an epoxy resin and the like.

In this mnstance, when the first bridge pattern 121 1s formed
on the substrate 100, the first and second electrodes 111 and
112 are formed on the msulating film 135.

Alternatively, after the first and second electrodes 111 and
112 are formed, the metal constituting the first bridge pattern
121 may be formed on the insulating film 135.
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The first routing line 141 and the second routing line 151
are formed with the same metal 1n the same layer as the metal
constituting the first bridge pattern 121.

The first electrodes 111 and the second electrodes 112 may
be 1n the form of a polygon or circle. It 1s preferred that the
first electrodes and the second electrodes have a polygonal
shape having sides with identical lengths 1n that an area of the
substrate can be optimized and location of the electrodes 1s
advantageous.

Although the shape of the first and second electrodes 111
and 112) 1s a rhombus with i1dentical lengths 1n the afore-
mentioned embodiments, 1t 1s not limited thereto and may be
selected from various polygons or circles.

In addition, a second msulating film may be further present
on the substrate including the first and second electrodes. In
this instance, the second insulating film may be selected from
a mitride film, an oxide film, a nitride oxide film (S1INxOy) and
an organic thin film with a thickness of about 0.1 um to about
1 um. For example, the organic thin film may be selected from
various resins including photoacrylic resins, epoxy resins and

the like.

In this mnstance, the second 1nsulating film (represented by
reference numeral “245” of FIG. 17D) contributes to visibil-
ity and sensitivity. However, formation of the second insulat-
ing 11lm 245 further requires a mask process to expose the pad
electrodes 145 and 146, and formation of the second 1nsulat-
ing film 2435 1s decided by taking into consideration visibility,
sensitivity, and process advantages in view ol advantages
obtained by omission.

Meanwhile, a polarization plate acting as an insulating film
may be further present on the substrate including the first
electrodes 111 and the second electrodes 112. In this instance,
the polarization plate preferably has a thickness of about 135
um to about 270 um.

For the touch panel of the present invention, initial fringe
capacitance between adjacent first and second electrodes can
be increased by partitioning each unit cell into at least four
portions, and the thickness of a polarization plate acting as a
separate 1nsulating film can be minimized by increasing
variations in capacitance upon touch.

Preferably, the first electrodes 111 and the second electrode
112 have an area smaller than an area of one portion touched
by an mput means, and at least one of the first electrode 111
and the second electrode 112 1s present 1n two or more 1n
number 1n one portion touched by the mput means.

Variations 1n capacitance by the fringe field between the
first and second electrodes in one portion touched by an input
means are greater than variations in capacitance in the
instance of a single first or second electrode.

Meanwhile, as 1llustrated, a first connection portion (rep-
resented by reference numeral “117” 1n FIG. 11D) formed in
the same layer with the same material as the transparent
clectrodes may be further present between the first routing
line 141 and ends of the n (n 1s an integer of 2 or higher)
adjacent first sensors 1100. In addition, a second connection
portion (represented by reference numeral “118” in FIG.
11D) formed in the same layer with a same material as the
transparent electrodes may be further present between the
second routing line 142 and ends of the m (wherein m 1s an
integer of 2 or higher) adjacent second sensors 1200. In this
instance, the first connection portion 117 1s formed by sharing
n first sensors 1100 1n the second direction and the second
connection portion 118 1s formed by sharing the m second
sensors 1200 in the first direction. In this instance, the first and
second connection portions 117 and 118 composed of trans-
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parent electrodes may be located in the active region and have
a contact hole 1355 on the interface between the active region
and the non-display region.

* Second Embodiment of Device *

FIG. 6 1s a plan view illustrating a touch panel according to
a second embodiment of the present invention.

As shown in FIG. 6, the touch panel according to the
second embodiment further comprises a dummy pattern 230
between the first electrode 211 and the second electrode 212
adjacent to each other. In this instance, the dummy pattern
230 has a width of about 10 um to about 240 um, and the
distance between the first electrode 211 and the dummy pat-
tern 230, and the distance between the second electrode 212
and the dummy pattern 230 are about 10 um to about 30 m.

The dummy pattern 230 tloats and 1s not connected to a
routing line, which 1s further provided to prevent observation
of patterns caused by the location of spaced first and second
clectrodes 211 and 212 on the intersection between the first
and second electrodes 211 and 212. In this instance, the
dummy pattern 230 1s composed of the same material (i.e.,

transparent electrode material) as the first and second elec-
trodes 211 and 212, and the second bridge pattern 213. The
distance of about 10 um to about 30 um between the dummy
pattern 230 and the first or second electrode 211 and 212
adjacent thereto prevents observation of patterns of the first
and second electrodes 211 and 212, and deterioration in
capacitance sensing.

The reason for presence of the dummy pattern 230 1s as
follows. For example, when reflection on the surface of a
touch panel formed at various angles toward the panel 1s
tested, 1n the instance where the first and second electrodes
211 and 212 are spaced from each other by a predetermined
width or higher, reflection may occur on the external surface.
In addition, when the first and second electrodes 211 and 212
are considerably close to each other, diffraction occurs on the
interface therebetween, thus causing exposure of interfaces.
For this reason, the dummy pattern 230 1s designed to be 1n a
tfloating state without applying any electric signals 1n order to
prevent exposure ol patterns of the first and second electrodes
211 and 212.

Reference numeral 214 not described herein 1n detail refers
to a first redundancy pattern, reference numerals 241 and 251
mean a first routing line connected to two first electrodes 211
and a second routing line connected to two second electrodes
212, respectively.

In addition, reference numeral 240 1s a connection portion
to connect the first routing line to the two first electrodes 211,
and reference numeral 250 1s a connection portion to connect
the second routing line and the two second electrodes 212.

Elements not described are defined as 1n the first embodi-
ment.

* Third and Fourth Embodiments of Device *

Routing conditions are not limited to two as illustrated
above. That 1s, groups of three or more first sensors and
second sensors 1100 and 1200 may correspond to a routing,
line.

FIG. 7A 1s a plan view illustrating a touch panel according,
to a third embodiment of the present invention. FIG. 7B 1s a
plan view 1illustrating a touch panel according to a fourth
embodiment of the present invention.

As shown 1n FIG. 7A, for the touch panel according to the
third embodiment, three adjacent first electrodes 311
arranged 1n a second direction (Y axis direction) share one
first routing line 341 and three adjacent second electrodes 312
arranged 1n a first direction (X axis direction) share one sec-
ond routing line 351.
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The first electrodes 311 and the second electrodes 312 are
provided at one end thereotf with a first shared portion 340 and
a second shared portion 350 such that these electrodes share
the first routing line 341 and the second routing line 342 with
other adjacent electrodes.

Reference numeral “321” not described herein 1n detail
refers to a first bridge pattern and reference numerals “213”
and “315” are a second bridge pattern and a first redundancy
pattern, respectively.

As 1llustrated 1n the drawings, the first redundancy pattern
315 may be present at each cell which shares the first routing
line 341 or may be present 1in each area between adjacent first
clectrodes 311 arranged in the second direction. In this
instance, the first redundancy pattern 315 may be integrated
with the first electrode 311.

At least one second redundancy pattern may be present at
cach cell which shares the second routing line 351 1n other
embodiments.

As shown 1n FIG. 7B, for the touch panel according to the
fourth embodiment, four adjacent first electrodes 411
arranged 1n a second direction (Y axis direction) share one
first routing line 441 and four adjacent second electrodes 412
arranged 1n a first direction (X axis direction) share one sec-
ond routing line 451.

The first electrodes 411 and the second electrodes 412 are
provided at one end thereotf with a first shared portion 440 and
a second shared portion 450 such that these electrodes share
the first routing line 441 and the second routing line 451 with
adjacent other electrodes.

Reference numeral “421” not described herein 1n detail
refers to a first bridge pattern and reference numerals “413”
and “415” are a second bridge pattern and a first redundancy
pattern, respectively.

As such, the touch panel 1s not limited to the atore-men-
tioned two or four shared routing conditions 1n one direction,
but the number (n) of the first sensors 1100 connected to one
first routing line may be an 1teger of 2 or higher, and the
number (m) of second sensors 1200 connected to one second
routing line may be an iteger of 2 or higher. In this instance,
the size of first and second electrodes present at each unit cell
satisfies the afore-mentioned critical size conditions.

Accordingly, n (wherein n 1s an mteger of 2 or higher) first
clectrodes and m (wherein m 1s an integer of 2 or higher)
second electrodes grouped by the respective routing line are
present at each unit cell. In this instance, capacitance in fringe
field 1s generated and an i1nitial capacitance i1s thus great,
depending on the product of the initial numbers (1.e.,nand m)
ol the first and second electrodes 111 and 112 at each unit cell.
In addition, variations in capacitance upon touch are great,
thus 1mproving touch sensitivity. Accordingly, electric
charges 1n all touched regions exceed the threshold electric
charge set 1in a system, and thus exhibiting improved touch
sensitivity, as compared to a conventional structure wherein
one sensing electrode 1s arranged at each unait cell.

* Modified Device Embodiment *

FIGS. 8A and 8B are plan views illustrating the first
embodiment and a modified embodiment thereof.

FI1G. 8 A illustrates a first embodiment comprising only the
first redundancy pattern 115 (region C) and FIG. 8B 1llus-
trates an example including the first redundancy pattern 165

(region C) and the second redundancy pattern 166 (region E)
provided between adjacent second electrodes 162 of the sec-
ond sensor 1200 connected through the second routing line

151.
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The first redundancy pattern 165 and the second redun-
dancy pattern 166 present with respect to one sharing routing
line may be one or more 1n number and may be formed 1n a
partial or entire portion.

In FIG. 8A, the region B 1s a portion where no redundancy
pattern 1s formed, and FIG. 8 A illustrates an example wherein
a redundancy pattern 1s selectively present. In FIG. 8B, the
first redundancy pattern 165 (region C) or the second redun-
dancy pattern 166 (region E) 1s formed 1n an entire portion,
the first and second redundancy patterns 165 and 166 connect
the first electrodes 161 of adjacent first sensors 1100, and the
second electrodes 162 of adjacent second sensors 1200,
respectively.

* First Embodiment of Fabrication Method *

FIGS. 9A to 9D are sectional views 1llustrating a method
for fabricating a touch panel according to a first embodiment
of the present mnvention. FIGS. 10A to 10D are plan views
illustrating a method for fabricating a touch panel according
to a first embodiment of the present invention.

The method for fabricating the touch panel according to the
first embodiment will be described 1n detail.

First, a substrate 100, wherein a plurality of cells 1n the
form of matrixes 1s defined, 1s prepared.

The substrate 100 includes an active region A/A provided
with the cells and a non-display region at a periphery in which
the first and second routing lines and pad electrodes are
formed.

A metal 1s deposited on the substrate 100 and 1s selectively
removed, as shown 1 FIGS. 9A and 10A, a plurality of first
bridge patterns 121 spaced from one another, while passing
through the cells (See D of FIG. 4) 1n a first direction are
formed, and a first routing line 141 connected to one end of
cells arranged 1n a first direction and a second routing line 151
connected to one end of cells arranged 1n a second direction
are formed in the non-display region. In addition, a first
routing contact line 140 partitioned 1nto n parts, correspond-
ing to one end of the first routing line 141 and a second routing
contact line 150 partitioned into m parts corresponding to one
end of the second routing line 151 are formed 1n the non-
display region, and pad electrodes 145 and 146 connected to
the other end of the first and second routing lines 141 and 152
are formed at one side of the non-display region.

The metal may be selected from molybdenum (Mo), cop-
per (Cu), silver (Ag), chromium (Cr), aluminum (Al), alumi-
num neodymium (AINd) and molybdenum titanium (MoT1),
a combination thereof, and a laminate of a combination
thereof.

Subsequently, a transparent electrode 1s deposited on the
substrate 100 and 1s selectively removed, as shown in FIGS.
9B and 10B, and first and second transparent contact elec-
trodes 122 and 147 are formed on the first bridge pattern 121,
the first routing contact line 140, the second routing contact
line 150 and the pad electrodes 145 and 146.

Subsequently, a first insulating film 135 1s formed such that
it covers the first bridge pattern 121, and first and second
routing lines 141 and 151 and 1s then selectively removed, and
as shown 1n FIGS. 9C and 10C, a first contact hole 135a 1s
formed on the first bridge pattern 121 such 1t exposes both
ends of the first transparent contact electrode 122, second
contact holes 1355 and 13354 are formed to expose the first
transparent contact electrodes 122 on one end of the first and
second routing contact lines 140 and 130, and a third contact
hole 135¢1s formed to partially expose the second transparent
contact electrodes 147 on the pad electrodes 145 and 146.

The first insulating film 135 may include at least one of a
nitride film (S1N,), an oxide film (510,), a nitride oxide film
(81N, O,) and an organic thin film with a thickness of about
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0.1 um to about 1 um. The organic thin film may be selected
from various materials such as a photoacrylic resin, an epoxy
resin and the like.

Subsequently, the first to third contact holes 135a, 1355,
1354 and 135¢ are embedded, a transparent electrode 1s
deposited on the first msulating film 135 and 1s selectively
removed, as shown in FIGS. 9D and 10D, first electrodes 111
arranged 1n a first direction such that they are connected to the
adjacent first bridge pattern 121 through the first contact hole
133a, second electrodes 112 arranged 1n a second direction
such that they are spaced from the first electrodes 111, and
second bridge patterns 114 to connect the adjacent two sec-
ond electrodes 112 are formed. At the same time, the end of
the first electrodes 111 and the end of the second electrodes
112 contact the first and second routing lines 141 and 151)
through second contact holes 1356 and 1354, respectively,
and a pad transparent electrode 148 1s further formed on the
second transparent contact electrode 147 1n the pad region.

As mentioned 1n embodiments of device above, at each
cell, n (n 1s an integer of 2 or higher) first electrodes are
arranged 1n a second direction and m (m 1s an integer of 2 or

higher) second electrodes are arranged in a first direction.

* Second Embodiment of Fabrication Method *

FIGS. 11A to 11D are plan views illustrating a method for
tabricating a touch panel according to a second embodiment.

In accordance with the method for fabricating a touch panel
according to the second embodiment, one end of the first and
second routing lines 1s provided with a connection portion
composed of a transparent electrode, which can realize thick-
ness decrease in a shared portion of routing lines, as com-
pared to the afore-mentioned first embodiment. In addition, to
share the first and second sensors, the first connection portion
117 and the second connection portion 118 composed of a
transparent electrode are formed, while forming the first and
second connection portions 117 and 118, and n first elec-
trodes are connected 1n a second direction and m electrodes
are connected 1n a first direction, thus reducing resistance of
the contact portion between the first and second routing lines
141 and 151 and the first and second connection portions 117
and 118.

The method for fabricating a touch panel according to a
second embodiment will be described 1n detail.

First, a substrate, wherein a plurality of cells 1n the form of
matrixes 1s defined, 1s prepared (See. FIG. 9A).

A metal 1s deposited on the substrate 100, and then selec-
tively removed, as shown in FIG. 11A, a plurality of first
bridge patterns 121 spaced from one another 1n a first direc-
tion, while passing through the cells (See D of FIG. 4) are
formed, and a first routing line 141 connected to one end of
cells arranged 1n a first direction and a second routing line 151
connected to one end of cells arranged 1n a second direction
are formed in the non-display region. In addition, a first
routing contact portion 181 corresponding to one end of the
first routing line 141, a second routing contact portion 182
corresponding to one end of the second routing line 151, and
pad electrodes 145 and 146 connected to the other end of the
first and second routing lines 141 and 152 at one side of the
non-display region are formed 1n the non-display region.

Subsequently, a transparent electrode 1s deposited on the
substrate 100 and 1s selectively removed, as shown 1 FIG.
11B, and a first transparent contact electrode (122) 1s formed
on the first bridge pattern 121.

Subsequently, a first insulating film (1335 1 FIG. 9C) 1s
tormed such that 1t covers the first bridge pattern 121, firstand
second routing lines 141 and 151), and then selectively
removed, and as shown 1n FIG. 11C, a first contact hole 135a
to expose both ends of the first transparent contact electrode
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122 on the first bridge pattern 121 1s formed, second contact
holes 1356 and 1354 to expose the first and second routing
contact portions 181 and 182 are formed, and a third contact
hole 135¢ to expose the pad electrodes 145 and 146 1s formed.

Subsequently, the first to third contact holes 135a, 1355,
1354 and 135¢ are embedded, a transparent electrode 1s
deposited on the first insulating film 135 and i1s selectively
removed, as shown in FIG. 11D, first electrodes 111 arranged
in a first direction such that they are connected to the adjacent
first bridge pattern 121 through the first contact hole 1354,
second electrodes 112 arranged 1n a second direction such
that they are spaced from the first electrodes 111, and second
bridge patterns 114 to connect the adjacent two second elec-
trodes 112 are formed. In addition, a first connection portion
117 connected to the first routing contact portion 181 and the
first bridge pattern 121 1s formed such that it connects one first
routing line 141 to n first sensors 1100, and a second connec-
tion portion 118 connected to the second routing contact
portion 182 and the second bridge pattern 114 1s formed such
that 1t connects one first routing line 141 to n first sensors
1200. The first connection portion 117 has a shape, wherein
an 1sosceles triangle pattern provided by adjacent first sensors
1100 connected to the first bridge pattern 121 1s integrated
with a rectangular pattern connected to the first connection
portion 117, while contacting the side of the triangle pattern.

The second connection portion 118 rotates 90 degrees
counterclockwise with respect to the first connection portion
118.

Although the first connection portion 117 and the second
connection portion 118 composed of transparent electrodes
are described in the drawing, only one of the connection
portions may be composed of a transparent electrode and the
other may be a routing contact line which branches from one
end of a routing line, as shown 1n FIGS. 10A to 10D.

Description of the same elements as in the first embodi-
ment will be omitted.

* Third Embodiment of Fabrication Method *

FIGS. 12A to 12D are plan views 1llustrating a method for
tabricating a touch panel according to a third embodiment.

The fabrication method of the touch panel according to the
third embodiment 1s the same as 1llustrated 1n FIGS. 10A to
10C of the afore-mentioned first embodiment except that the
first and second redundancy patterns 1635 and 166 are further
patterned with transparent electrodes, as shown in FIG. 12D.

In this mstance, the first redundancy pattern 165 1s formed
between adjacent first electrodes 161 such that 1t crosses the
first electrodes 161, and the second redundancy pattern 166 1s
formed between adjacent second electrodes 162 such that 1t
crosses the second electrodes 162.

Description of the same elements as 1n first embodiment
will be omatted.

* Fourth Embodiment of Fabrication Method *

FIGS. 13A to 13C are sectional views 1llustrating a method
for fabricating a touch panel according to a fourth embodi-
ment of the present mvention. FIGS. 14A to 14C are plan
views 1llustrating a method for fabricating a touch panel
according to a fourth embodiment of the present invention.

The method for fabricating the touch panel according to the
fourth embodiment will be described 1n detail.

First, a substrate 100, wherein a plurality of cells 1n the
form of matrixes 1s defined, 1s prepared. The substrate 100
includes an active region A/A provided with the cells and a
non-display region, in which the first and second routing lines
and pad electrodes are formed, present at a periphery.

A metal 1s deposited on the substrate 100 and 1s selectively
removed, as shown 1n FIGS. 13A and 14A, a plurality of first
bridge patterns 121 spaced from one another 1n a first direc-
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tion, while passing through the cells (See D of FIG. 4) are
formed, and a first routing line 141 connected to one end of
cells arranged 1n a first direction and a second routing line 151
connected to one end of cells arranged 1n a second direction
are formed in the non-display region. In addition, a first
routing contact line 140 partitioned into n parts, correspond-
ing to one end of the first routing line 141 and a second routing
contact line 150 partitioned ito m parts corresponding to one
end of the second routing line 151 are formed 1n the non-
display region, and pad electrodes 145 and 146 are formed at
one side of the non-display region such that they are con-
nected to the other end of the first and second routing lines
141 and 152.

Subsequently, a first insulating film 136 1s formed such that
it covers the first bridge pattern 121, and first and second
routing lines 141 and 151 and 1s then selectively removed, and
as shown 1n FIGS. 13B and 14B, a first contact hole 136a to
expose both ends of the first bridge pattern 121 1s formed,
second contact holes 13656 and 1364 to expose one end of the
first and second routing contact lines 140 and 150 1s formed,
and a third contact hole 136c¢ to partially expose the pad
clectrodes 145 and 146 1s formed.

Subsequently, the first to third contact holes 136a, 1365,
1364 and 136¢ are embedded, a transparent electrode 1s
deposited on the first mnsulating film 136 and 1s selectively
removed, as shown in FIGS. 13C and 14C, firstelectrodes 111
arranged 1n a first direction such that they are connected to the
adjacent first bridge pattern 121 through the second contact
hole 1365, second electrodes 112 arranged 1n a second direc-
tion such that they are spaced from the first electrodes 111,
and second bridge patterns 114 to connect the adjacent two
second electrodes 112 such that the second bridge patterns
114 contact one end of the second routing contact line 150
through the second contact hole 1365 are formed. In addition,
a transparent pad electrode 148 composed of a transparent
clectrode 1s further formed on the pad electrode 145 such that
it 1s connected through the third contact hole 136¢.

As mentioned above 1n device embodiments, at each cell, n
first electrodes are arranged in a second direction (n 1s an
integer of 2 or higher) and m (m 1s an integer of 2 or higher)
second electrodes are arranged 1n a first direction.

The fourth embodiment 1s different from the first embodi-
ment 1n that the first and second transparent contact elec-
trodes 122 and 147 are omaitted.

* Fitth Embodiment of Fabrication Method *

FIGS. 15A to 15C are plan views illustrating a method for
fabricating a touch panel according to a fifth embodiment of
the present invention.

In accordance with the fabrication method of the touch
panel according to the fifth embodiment, first routing contact
portion 181 and a second routing contact portion 182 are
tformed, instead of the first routing line 140 and the second
routing line 150 branched into a plurality of portions in the
tourth embodiment, as shown 1n FIG. 15A, an msulating film
136 including second contact holes 1365 and 1364 1s formed
on the first routing contact portion 181 and the second routing
contact portion 182, as shown in FIG. 15B, and the transpar-
ent electrode 1s patterned, a first connection portion 117 1n
contact with the first routing contact portion 181 through the
second contact hole 1365 and a second connection portion
118 1n contact with the second routing contact portion 182
through the second contact hole 1364 are formed, as shown in
FIG. 15C.

The fifth embodiment 1s the same as the fourth embodi-
ment except for processes for forming the first and second
connection portions 117 and 118, and description of the same
clements 1s omaitted.
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In this instance, the first and second routing lines 141 and
151 are connected at one end thereof to the first routing
contact portion 181 and the second routing contact portion
182 and have a connection portion composed of transparent
clectrodes, which can reduce the length of the routing lines, as
compared to the afore-mentioned fourth embodiment. In
addition, the triangular shape of the first and second connec-
tion portions 117 and 118 1s present in the active region,
which enables detection of touch 1n the first and second con-

nection portions 117 and 118.

* Sixth Embodiment of Fabrication Method *

FIGS. 16A to 16C are plan views illustrating a method for
tabricating a touch panel according to a sixth embodiment.

The fabrication method of the touch panel according to a
sixth embodiment 1s the same as illustrated 1n FIGS. 13A to
13B of the atore-mentioned fourth embodiment except that
the first and second redundancy patterns 165 and 166 are

further patterned with transparent electrodes, as shown 1n
FIGS. 16C.

In this mstance, the first redundancy pattern 165 1s formed
between adjacent first electrodes 161 such that 1t crosses the
first electrodes 161, and the second redundancy pattern 166 1s
formed between adjacent second electrodes 162 such that 1t
crosses the second electrodes 162.

The first electrodes 161 and the first bridge pattern 121 to
connect the same are arranged 1n a first direction to constitute
first sensors, and the second electrodes 162 and the second
bridge patterns 164 to connect the same are arranged 1n a
second direction crossing the first direction to constitute sec-
ond sensors.

Description of the same elements as 1n the fourth embodi-
ment will be omitted.

* Seventh Embodiment of Fabrication Method *

FIGS. 17A to 17D are sectional views illustrating a method
for fabricating a touch panel according to a seventh embodi-
ment of the present invention. FIGS. 18A to 18D are plan
views 1llustrating a method for fabricating a touch panel
according to a seventh embodiment of the present invention.

The seventh embodiment 1s different from the first embodi-
ment 1n that the first bridge pattern 1s formed on the imnsulating
film, rather than under the same, and the first and second
clectrodes and the second bridge pattern are formed under the
insulating film. A more detailed description thereof will be
illustrated below.

A transparent electrode 1s deposited on a substrate 100, 1n
which a plurality of cells are defined 1n the form of matrixes,
and 1s selectively removed, as shown in FIGS. 17A, aplurality
of firstelectrodes 111 and a plurality of second electrodes 112
spaced Irom one another by a predetermined distance such
that they cross each other 1n a first direction and 1n a second
direction (the first and second directions cross each other),
and second bridge patterns 114 to connect the adjacent two
second electrodes 112 1n an integrated form are formed.

Subsequently, a first insulating film 235 1s formed such that
it covers the second bridge pattern 114 and the first and
second electrodes 111 and 112, and then selectively removed,
and as shown 1n FIG. 17B, a first contact hole 2354 to expose
both ends of the second electrodes 1n a second direction 1s
formed. At this time, the first insulating film 235 may be
formed such that 1t opens a pad region and a routing line
region and covers the second bridge pattern 114. Alterna-
tively, the first insulating film 235 may be formed such that 1t
covers only the second bridge pattern 114, to directly connect
the first and second routing lines 141 and 1351 to the first
clectrode 111 and the second electrode 112 without using any
contacthole. Alternatively, as shown in FI1G. 17B, the first and
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second electrodes 111 and 112 further comprise the second
contact hole for turther contact through the routing line at the
outermost end.

Subsequently, the first contact holes 2334 are embedded,
and a metal 1s deposited on the first insulating film 235 and 1s
selectively removed, as shown 1n FIGS. 17C and 18C, a first
bridge pattern 121 to connect the adjacent first electrodes 111
to which the first insulating film 1s exposed, a first routing line
141 connected to one end of cells arranged 1n a first direction
and a second routing line 151 connected to one end of cells
arranged 1n a second direction are formed. Furthermore, 1n
the pad region, pad electrodes 145 and 146 connected to the
other end of the first routing line 141 and the second routing
line 151 are formed.

At this time, one end of the first routing line 141 and the
second routing line 151 includes a first and second routing
contact line 140 and 150 branched from first sensors 1100 and
second sensors 1200 adjacent to cells which share electric
signals applied by the routing lines.

At each cell, n first electrodes 111 are arranged 1n a second
direction (n 1s an integer of 2 or higher) and m (m1s an integer
of 2 or higher) second electrodes 112 are arranged 1n a {irst
direction. A second insulating film 243 1s formed over the
entire surface including the first bridge pattern 121, the first
and second routing lines 141 and 151, and the pad electrodes
145 and 146, and as shown 1n FIGS. 17D and 18D, a fifth
contact hole 2454 1s formed on the pad electrodes 145 and 146
such that 1t 1s exposed.

The first electrode 161 and the first bridge pattern 121
connected to each other in one direction constitute a first
sensor 1100, and the second electrode 162 and the second
bridge pattern 164 connected to each other in another direc-
tion constitute a second sensor 1200.

* Fighth Embodiment of Fabrication Method *

FIGS. 19A to 19D are plan views illustrating a method for
fabricating a touch panel according to an eighth embodiment.

In the fabrication method of the touch panel according to
the eighth embodiment, a first connection portion 217 and a
second connection portion 218 are formed at the interface
between routing regions and cells using materials for trans-
parent electrodes, without using a plurality of first routing,
lines 140 and second routing lines 150 1n the seventh embodi-
ment, as shown 1n FIG. 19A. A first msulating film 235 1s
formed such that it passes though the second bridge pattern
114 1n a first direction, as shown in FIG. 19B. Subsequently,
as shown 1n FIG. 19C, a first routing line 141 which directly
contacts the first connection portion 217 through the first
routing contact portion 281, and a second routing line 151
which directly contacts the second connection portion 218
through the second routing contact portion 282 are formed.

In FIG. 19D, like the atore-mentioned seventh embodi-
ment, a second insulating film 245 provided with a fifth
contact hole 245a 1s formed by exposing only the pad region.

In this 1nstance, the first and second routing lines 141 and
151 are connected at one end thereof to the first routing
contact portion 281 and the second routing contact portion
282 and have a connection portion composed of transparent
clectrodes, which can reduce the length of the routing lines, as
compared to the afore-mentioned seventh embodiment. In
addition, the trnangular shape of the first and second connec-
tion portions 217 and 218 1s present 1n the active region,
which enables detection of touch in the first and second con-
nection portions 217 and 218 and thus an 1ncrease 1n active
area.

* Ninth Embodiment of Fabrication Method *

FIGS. 20A to 20D are plan views illustrating a method for
fabricating a touch panel according to a ninth embodiment.
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The fabrication method of the touch panel according to the
ninth embodiment 1s the same as in the afore-mentioned
seventh embodiment except that in the step in FIG. 20A, the
first and second redundancy patterns 1635 and 166 are further
patterned with transparent electrodes.

That 1s, the first redundancy pattern 165 1s formed between
adjacent first electrodes 161 such that it crosses the first
clectrodes 161, and the second redundancy pattern 166 is
formed between adjacent second electrodes 162 such that 1t
crosses the second electrodes 162.

Description of the same elements as 1n the seventh embodi-
ment will be omitted.

* Tenth Embodiment of Fabrication Method *

FIGS. 21 A to 21C are sectional views 1llustrating a method
for fabricating a touch panel according to a tenth embodiment
of the present mnvention. FIGS. 22A to 22C are plan views
illustrating a method for fabricating a touch panel according
to a tenth embodiment of the present mnvention.

The method for fabricating the touch panel according to the
tenth embodiment will be described 1n detail.

First, a substrate 100, wherein a plurality of cells 1n the
form of matrixes 1s defined, 1s prepared. The substrate 100
includes an active region A/A provided with the cells and a
non-display region, in which the first and second routing lines
and pad electrodes are formed, present at a periphery thereof.

A metal 1s deposited on the substrate 100 and 1s selectively
removed, as shown 1n FIGS. 21A and 22A, a plurality of first
bridge patterns 121 which are spaced from one another and
pass through the cells 1n a first direction, and a first routing
line 141 connected to one end of cells arranged in a first
direction and a second routing line 151 connected to one end
of cells arranged 1n a second direction are formed such that
the first routing line 141 crosses the second routing line 151 1n
the non-display region. In addition, a first routing contact line
140 partitioned 1nto n parts, corresponding to one end of the
first routing line 141 and a second routing contact line 150
partitioned into m parts corresponding to one end of the
second routing line 151 are formed 1n the non-display region,
and pad electrodes 145 and 146 are formed at one side of the
non-display region such that they are connected to the other
end of the first and second routing lines 141 and 152.

Subsequently, a first insulating film 335 1s formed such that
it covers the first bridge pattern 121, and the first and second
routing lines 141 and 151, and 1s then selectively removed,
and as shown 1n FIGS. 21B and 22B, to allow the first insu-
lating film 335 to remain only on a portion of the first bridge
pattern 121, the first routing line 141 and the second routing
line 151. In this instance, the first insulating {ilm 335 opens to
expose the pad electrodes 1435 and 146.

Subsequently, a transparent electrode 1s deposited on the
first insulating film 136 and 1s selectively removed, as shown
in FIGS. 21C and 22C, first electrodes 111 are formed 1n a
first direction such that the first electrode extends from one
end of the first bridge pattern 121 to the other end of another
first bridge pattern 121, second electrodes 112 arranged 1n a
second direction such that they are spaced from the first
clectrodes 111, and second bridge patterns 114 to connect the
adjacent two second electrodes 112 are formed. In addition, a
transparent pad electrode 148 1s further formed 1n the pad
region such that it covers the pad electrodes 145 and 146.

The first msulating film 335 1s selectively removed and
patterned to allow only a region where the first bridge pattern
121 1s to be formed to remain and thus open all of regions 1n
which electric short 1s not generated.

In this instance, the first insulating film 335 1s formed only
in a region corresponding to the first bridge pattern 12 of the
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insulating film, to minimize use of an insulating film 1n sens-
ing regions and thus improve transmittance.

As mentioned above 1n device embodiments, at each cell, n
(n1s an 1integer of 2 or higher) first electrodes are arranged 1n
a second direction and m (m i1s an integer of 2 or higher)
second electrodes are arranged 1n a first direction.

The afore-mentioned tenth embodiment 1s different from
the fourth embodiment, in that the first insulating film 335 1s
selectively formed only 1n a portion of the first bridge pattern
and the first and second routing lines 141 and 151.

In this instance, the first electrodes 111 and the second
clectrodes 112 can directly contact the first and second rout-

ing contact lines 140 and 150 without using the first insulating

{1lm.

* Eleventh Embodiment of Fabrication Method *

FIGS. 23 A to 23C are plan views illustrating a method for
fabricating a touch panel according to an eleventh embodi-
ment of the present invention.

In accordance with the fabrication method of the touch
panel according to the eleventh embodiment, a first routing,
contact portion 181 and a second routing contact portion 182
are formed, instead of the first routing line 140 and the second
routing line 150 branched into a plurality of portions in the
tenth embodiment, respectively, as shown 1n FIG. 23A, the
transparent electrode 1s patterned, and a {irst connection por-
tion 217 1n contact with the first routing contact portion 181
through the second contact hole 1365 and a second connec-
tion portion 218 1n contact with the second routing contact
portion 182 through the second contact hole 1364 are formed,
as shown 1n FIG. 23C.

The fifth embodiment 1s the same as the fourth embodi-
ment except for processes for forming the first and second
connection portions 217 and 218, and description of the same
clements 1s omaitted.

In this 1nstance, the first and second routing lines 141 and
151 are connected at one end thereof to the first routing
contact portion 181 and the second routing contact portion
182 and have a connection portion composed of transparent
clectrodes, which can reduce the length of the routing lines, as
compared to the afore-mentioned fourth embodiment. In
addition, the triangular shape of the first and second connec-
tion portions 217 and 218 1s present in the active region,
which enables detection of touch 1n the first and second con-
nection portions 217 and 218.

* Twelith Embodiment of Fabrication Method *

FIGS. 24 A to 24C are plan views illustrating a method for
fabricating a touch panel according to a twelith embodiment.

The fabrication method of the touch panel according to the
cleventh embodiment 1s the same as illustrated 1n FIGS. 21A
to 21B of the afore-mentioned tenth embodiment except that
the first and second redundancy patterns 165 and 166 are
turther patterned into transparent electrodes, as shown 1n FIG.
24C.

In this mstance, the first redundancy pattern 1635 1s formed
between adjacent first electrodes 161 such that it crosses the
first electrodes 161, and the second redundancy pattern 166 1s
formed between adjacent second electrodes 162 such that 1t
crosses the second electrodes 162.

Description of the same elements as in the eleventh
embodiment will be omitted.

In the afore-mentioned embodiments, the outermost layer
of the touch panels may be further provided with an additional
insulating film to improve sensitivity and optical effects or an
optical sheet to exhibit specific functions.

The touch sensitivity of the touch panel will be described
below.
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FIG. 25 1s a graph showing variations 1n touch sensitivity
from the center of the first and second electrodes to the center
between the first and second electrodes and FIG. 26 1s a graph
showing a sensation region percentage (%) according to the
width of the electrodes.

As shown 1n FIG. 25, touch sensing is tested, while moving
the finger 1n the range from the center of the first electrode 111
to the center of the second electrode 112, when critical sizes
(diagonal line length) of the first electrode 111 and the second
clectrode 112 are 3 mm and 6 mm, respectively. As can be
seen from FI1G. 25, when the critical size 1s 6 mm, sensitivity
1s high (about 80%) at the center between the first and second
electrodes, whereas the center of the first electrode and the
second electrode exhibits considerably deteriorated sensitiv-
ity.

In particular, 1n the instance where a threshold electric
charge variation 1s set to about 20% of an electric charge
(AQ), when electric charge variation 1s equivalent to or higher
than the threshold electric charge variation, “touch™ 1s con-
sidered, and otherwise, “non-touched” 1s considered. At this
time, although touch occurs at the center of the first and
second electrodes, 1t cannot be sensed.

The threshold electric charge variation 1s set 1n a system.
When the set value 1s high, deterioration in touch sensing 1s
serious at the center of the first and second electrodes, as
compared to the described conditions.

On the other hand, when the critical size of the first elec-
trode 111 and the second electrode 112 1s 3 mm, one of the
first electrode 111 and the second electrode 112 1s present 1n
the touched portion and any portion can thus be sensed.

One area touched by the finger 1s about 5 mm, and testing,
1s performed on a polarization plate 500 coated to a thickness
of 300 um on the first substrate 100 including the first and
second electrodes 111 and 112.

In testing 1n FIGS. 26 and 235, a sensing area percentage 1s
calculated according to the size of electrodes, when the first
and second electrodes have a critical size of 3 mm, complete
sensing 1s realized, and when the first and second electrodes
have a critical size of 6 mm, sensitivity 1s deteriorated at the
center of first and second electrodes, and sensing 1s possible
only 1n an area of about 80%.

The factor affecting touch sensitivity 1s variation 1n electric
charge before and after touch. That 1s, variation 1n electric
charge before and after touch affects touch sensitivity. This 1s
closely related to an area to be touched. More specifically, as
an area to be touched increases, variations 1n electric charge
of the first and second electrodes and mutual capacitors
increase.

Accordingly, the touch panel has a structure wherein unit
cells are partitioned into at least four portions and a first or
second electrode 1s thus arranged in each portion, unlike a
conventional structure wherein one sensing electrode 1s
arranged at each unit cell. As such, when the size of first and
second electrodes to be touched decreases, an area touched by
the finger 1s at least 4-fold hugher than the conventional struc-
ture. For this reason, variations 1n electric charge of mutual
capacitors before and after touch are great, thus increasing
touch sensitivity.

In addition, as illustrated above, the size of electrodes
decreases, but electrodes partitioned at each cell receive sig-

nals, while they are grouped into two or more electrodes
through one routing line, thus eliminating the necessity of
increasing the number of signals provided by a touch control-
ler.
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In addition, the number of the routing lines do not increase,
thus eliminating the necessities of increasing the area of rout-
ing lines present 1n a non-active area and thus of increasing a
bezel margin.

In addition, large panels also have the same routing condi-
tions as small models (the number of signals and routing lines
provided) and touch sensitivity can thus be secured by con-
trolling partition level of cells.

The touch panel described in the atore-mentioned embodi-
ments may be present on a display panel or a display device.
The display panel may be selected from (or the display device
may include) a liquid crystal display panel, an organic light-
emitting display panel, an electrophoretic display panel and a
plasma display panel. In this instance, the touch panel may be
integrated with a display panel. One substrate of the display
panel may be used as a substrate 1n which the first and second
electrodes are formed. In this instance, the substrate used as
the substrate of the touch panel substrate corresponds to a
display surface.

When one substrate of the display panel 1s used as a sub-
strate of the touch panel, a polarization plate adhered to the
display panel may be formed on the touch panel.

In this instance, as illustrated above, the touch panel
according to the present invention, touch sensitivity at each
region can be improved by dividing cells, thus enabling touch
sensing although the polarization plate has a sufficiently
small thickness of about 135 um to about 270 um.

In embodiments of the invention, at least one of a routing,
contact line, a routing contact portion, and a connection por-
tion may be referred to as a connection part.

The touch panel and the method for fabricating the same
according to the present invention have the following advan-
tages.

First, conventional unit cells having a predetermined size
to perform capacitive-type sensing are partitioned into a plu-
rality of electrodes having an area smaller than one touch
region touched by an mput means and application of scan
signals 1s performed at each unit cell. Based on such configu-
ration, areas provided between adjacent spaced electrodes
and areas provided by the centers of the electrodes are
included 1n one touch portion of an mmput means without
increasing application of scan signals, thus improving touch
sensitivity.

That 1s, partition of a plurality of electrodes 1nto each unit
cell causes generation of a high initial fringe field between
adjacent electrodes and great variation 1n capacitance when
touched by an input means such as a finger, thus exhibiting
considerably improved touch sensitivity, as compared to a
conventional structure wherein one sensing electrode 1is
present at each unit cell.

Second, touch sensitivity 1s not deteriorated 1n an area 1n
which the electrodes are formed. Accordingly, umiformity in
touch sensitivity 1s improved 1n various regions.

Third, vaniation 1n capacitance can be obtained by a sutli-
cient frnge field even upon multi-touch, thus preventing
ghost error.

Fourth, although the size of each unit cell increases 1n a
large panel and the number of electrodes partitioned 1n unit
cell thus increases, n (n 1s an integer of 2 or higher) sensors 1n
a first direction and m (m 1s an integer of 2 or higher) sensors
in a second direction are grouped and connected to a routing
line. Accordingly, when the touch panel 1s applied to a large
panel, as compared to a structure wherein one electrode 1s
present 1n one sensing region, the number of routing lines
required for application of scan signals 1s uniform, thus
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requiring no additional routing line, and eliminating the
necessity of increasing a non-display region. As a result, a
narrow bezel can be realized.

Fifth, 1t 1s unnecessary to increase a thickness of touch
panels requiring a planarization plate 1 order to improve
sensitivity. Accordingly, cost savings can be obtained. That1s,
suificient touch sensitivity can be secured even with a mini-
mum thickness performing optimal functions.

Si1xth, touch sensitivity can be improved by dividing cells
without modifying controllers. That 1s, 4-fold or more of
fringe field 1s generated and variations 1n capacitance before
and after touch are thus great, to considerably improve touch
sensitivity, without increasing application of signals.

It will be apparent to those skilled 1n the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
iventions. Thus, it 1s mtended that the present ivention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What 1s claimed 1s:

1. A touch panel, comprising:

a substrate having an active area and a dead area;

a plurality of first sensors 1n the active area of the substrate,
each including a first series of a plurality of first elec-
trodes serially connected by a plurality of first connec-
tion patterns, and a second series of a plurality of first
clectrodes serially connected by a plurality of first con-
nection patterns, wherein the first and second series are
parallel;

a plurality of second sensors 1n the active area of the sub-
strate, each including a third series of a plurality of
second electrodes serially connected by a plurality of
second connection patterns, and a fourth series of a
plurality of second electrodes serially connected by a
plurality of second connection patterns, wherein the first
sensors and the second sensors are crossing each other,
wherein the third and fourth series are parallel;

a plurality of first redundancy patterns connecting the first
series to the second series between the first series and the
second series;

a plurality of second redundancy patterns connecting the
third series to the fourth series between the third series
and the fourth series,

at least one dummy pattern disposed between at least one of
the plurality of first electrodes and at least one of the
plurality of second electrodes that are adjacent to each
other,

wherein the first electrodes of the first series are connected
to the second electrodes of the second series by the first
redundancy patterns to prevent line failure through a
bypass between the first series and the second series in
each of the first sensors 1n the active area, and

wherein the second electrodes of the third series are con-
nected to the second electrodes of the fourth series by the
second redundancy patterns between the third series and
the fourth series in each of the second sensors in the
active area;

a plurality of first routing lines in the dead area of the
substrate, wherein each of the first routing lines 1s elec-
trically connected to only ends of the first series of the
first electrodes and the second series of the first elec-
trodes 1n each first sensor by a first connection part; and

a plurality of second routing lines in the dead area of the
substrate, wherein each of the second routing lines 1s
clectrically connected to only ends of the third series of
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the second electrodes and the fourth series of the second
clectrodes 1n each second sensor by a second connection
part,

wherein the first and second routing lines and the second
connection pattern are directly on a first layer of the
substrate 1n a same layer and include at least one metal
selected from molybdenum (Mo), copper (Cu), silver
(Ag), chromium (Cr), aluminum (Al), aluminum neody-
mium (AINd) and molybdenum titammum (MoTi), or a
laminate including the at least one metal,

wherein the first and second series of the first electrodes,
the third and fourth series of the second electrodes, the
first connection pattern, the at least one first redundancy
pattern and the at least one second redundancy pattern
are on a second layer of the substrate 1n a same layer, and

wherein the first connection patterns and the second con-
nection patterns cross over each other, and the first
redundancy patterns and the second redundancy patterns
do not cross over each other.

2. The touch panel according to claim 1, wherein the first
and second series of the first electrodes, the third and fourth
series of the second electrodes, the first connection pattern,
the at least one first redundancy pattern and the at least one
second redundancy pattern on the second layer of the sub-
strate are formed of a transparent material.

3. A touch panel, comprising:

a substrate,

a plurality of first sensors 1in an active area of the substrate
and including a first series of a plurality of first elec-
trodes serially connected by a plurality of first connec-
tion patterns, and a second series of a plurality of first
clectrodes serially connected by a plurality of first con-
nection patterns, wherein the first and second series are
parallel 1n a first direction;

a plurality of second sensors 1n the active area of the sub-
strate and including a third series of a plurality of second
clectrodes serially connected by a plurality of second
connection patterns, and a fourth series of a plurality of
second electrodes senially connected by a plurality of
second connection patterns, wherein the third and fourth
series are parallel 1n a second direction that crosses the
first direction;

a plurality of first redundancy patterns connecting an elec-
trode of the first series to an electrode of the second
series to prevent line failure through a bypass between
the first series and the second series 1n the active area;

a plurality of second redundancy patterns connecting an
clectrode of the third series to an electrode of the fourth
series to prevent line failure through a bypass between
the third series and the fourth series in the active area:

a plurality of first routing lines and a plurality of second
routing lines in a dead area of the substrate;

a plurality of first connection parts and a plurality of second
connection parts 1n a dead area of the substrate;

at least one of dummy pattern disposed between at least one
of the plurality of first electrodes and at least one of the
plurality of second electrodes that are adjacent to each
other,

wherein only ends of the first series and the second series
are electrically connected to one of the plurality of first
connection parts,

only ends of the third series and the fourth series are elec-
trically connected to one of the plurality of second con-
nection parts,

wherein each of the first routing lines 1s electrically con-
nected to the first series of the first electrodes and the
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second series of the first electrodes 1n each first sensor by
one of the first connection parts; and

a plurality of second routing lines, wherein each of the

second routing lines 1s electrically connected to the third
series of the second electrodes and the fourth series of
the second electrodes 1n each second sensor by one of the
second connection parts,

wherein the first and second routing lines, and the second

connection pattern are directly on a first layer of the
substrate in a same layer and include at least one metal
selected from molybdenum (Mo), copper (Cu), silver
(Ag), chromium (Cr), aluminum (Al, aluminum, neody-
mium (AINd) and molybdenum titanium (MoT1), or a
laminate including the at least one metal,

wherein the first and second series of the first electrodes,

the third and fourth series of the second electrodes, the
first connection pattern, the at least one first redundancy
pattern, the at least one second redundancy pattern, and
the first and second connection parts are on a second
layer of the substrate 1n a same layer,

wherein the first connection patterns and the second con-

nection patterns cross over each other, and the first
redundancy patterns and the second redundancy patterns
do not cross over each other, and

wherein the first and second series of the first electrodes,

the third and fourth series of the second electrodes, the
first connection pattern, the at least one first redundancy
pattern, the at least one second redundancy pattern, and
the first and second connection parts on the second layer.

4. The touch panel according to claim 3, wherein the at
least one first redundancy pattern 1s integrated with the elec-
trode of the first series and the electrode of the second series
in the first direction.

5. The touch panel according to claim 3, wherein the at
least one second redundancy pattern 1s integrated with the
clectrode of the third series and the electrode of the fourth
series 1n the second direction.

6. The touch panel according to claim 3, wherein the plu-
rality of first sensors includes n series of the plurality of first
clectrodes serially connected by the plurality of first connec-
tion patterns (n being an integer greater than 3),

the plurality of second sensors includes an m series of the

plurality of second electrodes serally connected by the
plurality of second connection patterns (m being an inte-
ger greater than 3),

the n series are connected to the one of the plurality of first

connection parts, and

the m series are connected to the one of the plurality of

second connection parts.

7. The touch panel according to claim 3, further comprising,
a plurality of pad electrodes connected to the plurality of first
routing lines and the plurality of second routing lines.

8. The touch panel according to claim 3, wherein at least
one of the plurality of first electrodes and at least one of the
plurality of second electrodes have a polygonal shape, a dia-
mond shape or a circular shape.

9. The touch panel according to claim 3, wherein a varia-
tion 1n capacitance by a fringe field between at least one of the
plurality of first electrodes and at least one of the plurality of
second electrodes 1n a portion touched by an mput means 1s
greater than a variation in capacitance when the at least one of
the plurality of first electrodes or the at least one of the
plurality of second electrodes 1s grounded.

10. The touch panel according to claim 3, wherein the
dummy pattern has a width of about 10 um to about 240 um.

11. The touch panel according to claam 10, wherein a
distance between the at least one of the plurality of first
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clectrodes and the dummy pattern, and a distance between the
at least one of the plurality of second electrodes and the
dummy pattern are about 10 um to about 30 um.

12. The touch panel according to claim 3, further compris-
ing a second 1nsulating layer on the second layer.

13. The touch panel according to claim 12, wherein the
second insulating layer includes one selected from a nitride
layer, an oxide layer, a nitride oxide layer (SINxOy) and an
organic material layer with a thickness of about 0.1 um to
about 1 um.

14. The touch panel according to claim 3, further compris-
ing a polarization plate on the second laver.

15. The touch panel according to claim 14, wherein the
polarization plate has a thickness of about 135 um to about
270 um.

16. The touch panel according to claim 3, wherein the
touch panel 1s located on a display device.

17. The touch panel according to claim 16, wherein a
substrate of the touch panel uses one substrate of the display
device.

18. The touch panel according to claim 3, wherein a dis-
tance between a center portion of at least one of the plurality
of first electrodes and a center portion of at least one of the
plurality of second electrodes 1s about 0.5 mm to about 5.5
mm.

19. The touch panel according to claim 18, wherein a
distance between the center portion of the at least one of the
plurality of first electrodes and the center portion of the at
least one of the plurality of second electrodes 1s about 1 mm
to about 3 mm.

20. The touch panel according to claim 18, wherein a
distance between the at least one of the plurality of first
clectrode and the at least one of the plurality of second elec-
trode adjacent to each other 1s about 10 um to about 30 um.
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21. The touch panel according to claim 3, wherein the first
and second series of the first electrodes, the third and fourth
series of the second electrodes, the first connection pattern,
the at least one first redundancy pattern, the at least one
second redundancy pattern, and the first and second connec-
tion parts on the second layer of the substrate are transparent
clectrodes as a same material.

22. The touch panel according to claim 21, wherein the
transparent electrodes are composed of at least one selected
from indium tin oxide (ITO), indium zinc oxide (I1Z0), anti-
mony zinc oxide (AZ0O), ZnO and SnO, or a laminate thereof.

23. The touch panel according to claim 21, wherein the at
least one of the plurality of first connection pattern or the at
least one of the plurality of second connection patterns has a
width of about 10 um to about 500 um.

24. The touch panel according to claim 3, wherein the first
and second series of the first electrodes, the third and fourth
series of the second electrodes, the first connection pattern,
the at least one first redundancy pattern, the at least one
second redundancy pattern, and the first and second connec-
tion parts on the second layer are composed of a metal.

25. The touch panel according to claim 24, wherein the
metal constituting plurality of second connection patterns has
a width of about 3 um to about 20 um.

26. The touch panel according to claim 24, further com-
prising a first insulating layer between the first layer and the
second layer.

277. The touch panel according to claim 26, wherein the first
insulating layer includes one selected from a nitride layer, an
oxide layer, a nitride oxide layer (SiNxOy) and an organic
material layer, with a thickness of about 0.1 umto about 1 um.

28. The touch panel according to claim 26, wherein the
second layer 1s directly formed on the first insulating layer.
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